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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: Figure 1 does not show the "Prior Art" label needed for said figure. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5, 7-14, and 16-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicants Admitted Prior Art (hereinafter AAPA) in view of U.S. 
Patent No. 4,764,732 to Dion et al. 
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With respect to claims 1-2 and 12-14, AAPA discloses an optical receiver (figure 
1)(page 3 paragraph 8 (receiver that receives light from a fiber using a photodetector)) 
comprising: a photosensitive device (D1, Fig 1)(page 3 paragraph 8 (phototransistor or 
photodiode)); and a plurality of series-connected amplifier stages coupled to the 
photosensitive device (A1-A4, Fig 1)(page 3 paragraph 8 (a series of amplifier stages)); 
wherein a first of the amplifier stages includes an amplifier (20, Fig 1) series-connected 
to an attenuator (P1, Fig 1), and a second of the amplifier stages includes: a second 
amplifier (A2, Fig 1); a second attenuator (P2, Fig 1); a third amplifier (A3, Fig 1); a third 
attenuator (P3, Fig 1). However AAPA fails to disclose a switch coupling one of the 
second and third amplifier or the second and third attenuator between the first and 
second amplifier stages and an output terminal of the optical receiver. Dion, from the 
same field of endeavor also discloses an optical receiver (column 1 lines 5-6) wherein a 
second amplifier is switch-able between two modes (column 1 lines 57-62) wherein a 
switch means switches an impedance in and out of the circuit (column 2 lines 7-10) in 
order to operate the amplifier in its first and second modes (column 2 lines 10-15). It is 
important to note that Dion teaches that said switching means can switch to reduce the 
second amplifier or to shut off the second amplifier completely while in the second mode 
(column 2 lines 37-44) effectively coupling a resistor while also de-coupling an amplifier. 
Therefore, it would have been obvious to one of ordinary skill in the art to replace the 
variable attenuators with the switching modes as taught by Dion into the second and 
third amplification stages as taught by AAPA at the time of invention, thereby 
connecting the control circuit (36, Fig 1) to the switching mechanism as taught by Dion 
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instead of the variable attenuators. The motivation for doing so is suggested by AAPA in 
that it states that a more elaborate attenuation scheme was needed (AAPA: page 5 
paragraph 15). Further motivation for implementation was provided by Dion, who, taught 
that having two switchable modes of operation improves the dynamic range of the 
receiver by obtaining optimum performance for both low power and high power (Dion: 
column 1 lines 47-52), which was the same advantage lacking in the prior art example 
provided by applicant as stated on page 3 paragraph 7, "What remains is the gain and 
attenuation approach to obtain optimum performance for both extreme (high and low) 
power conditions. 

With respect to claim 3, AAPA in view of Dion disclose the receiver of claim 1 , 
further comprising a control circuit (AAPA: 36, Fig 1)(Dion also discloses a control 
circuit, 74, Fig 2 used to coupled to switching means 70, 76 Fig 2 (column 4 lines 53- 
61)) coupled to a control terminal of each of the switches (second and third leads of 
control circuit 36 disclosed in AAPA are connected to switching mechanism as taught by 
Dion (21, Fig 1) through biasing input (23, Fig 1) shown connected to said switch as a 
result of the combination above). 

With respect to claim 4, AAPA in view of Dion disclose the receiver of claim 3, 
wherein the control circuit (AAPA: 36, Fig 1)(Dion: AGC, Fig 2) has an input terminal 
coupled to the photosensitive device (AAPA: D1, Fig 1)(Dion: 10, Fig 2). 

With respect to claims 5 and 20, AAPA in view of Dion disclose the receiver of 
claim 3, wherein the control circuit controls the switches responsive to the optical power 
received by the photosensitive device (Dion: column 5 lines 51-57 (power of signal 
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received from light impinging upon diode is sensed by the AGC circuit which is used to 
operate the switch))(AAPA: page 4 paragraph 9 (control terminal 36 senses the level of 
output power from photodetector DA)). 

With respect to claims 7 and 16, AAPA in view of Dion disclose the receiver of 
claim 1, wherein the photosensitive device is one of a photodiode or phototransistor 
(Dion: column 5 lines 51-52 (light impinging upon diode))(AAPA: page 4 paragraph 9 
(control circuit senses the level of output power from photodiode D1)). 

With respect to claims 8 and 17, AAPA in view of Dion disclose the receiver of 
claim 1, further comprising an inductance (AAPA: T1, Fig 1)(AAPA: page 3 paragraph 9 
(transformer)) connected between the photosensitive device (AAPA: D1, Fig 1) and the 
first amplifier stage (AAPA: A1 , Fig 1). 

With respect to claims 9 and 18, AAPA in view of Dion disclose the receiver of 
claim 3, wherein the control circuit controls the switches to provide a maximum power to 
noise ratio for the optical receiver at any level of output power of the photosensitive 
device. On page 2, paragraph 5-6 applicant states that dynamic range is the difference 
between input and output power points at which the NPR is identical and that an 
increase in dynamic range leads to an increase in NPR. The invention as disclosed by 
Dion is specifically devoted to maximizing dynamic range of the receiver by switching 
between two modes for low and high power (column 2 lines 28-34 (increase the 
dynamic range))(column 1 lines 48-52). This is the same approach used by the 
applicant in the claimed invention (pages 2-3 paragraph 7 (at very low and very high 
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optical power, the receivers NPR dominates the systems NPR...what remains is the 
gain and attenuation approach to obtain optimum performance for both high and low 
power conditions)). 

With respect to claims 10 and 19, AAPA in view of Dion disclose the receiver of 
claim 1, wherein the second attenuator is a fixed attenuator (Dion: 19, Fig 1)(Dion: 
Resistor 19 switched into and out of the circuit is constant (column 2 lines 28-29)). 

With respect to claim 1 1 , AAPA in view of Dion disclose the receiver of claim 1 , 
wherein an RF signal is provided at the output terminal of the optical receiver (AAPA: 
Fig 1 (RF output shown exiting the final amplifier A4)). 

With respect to claim 21 , AAPA in view of Dion disclose the method of claim 12, 
further comprising the act of applying an analog optical signal to the photodetector 
(AAPA: page 3 paragraph 8 (Therefore, in analog systems in order to support large 
power variations of he gain portions for an optical receiver, matched attenuators are 
connected between the RF amplifier stages, see Figure 1)). 

With respect to claim 22, AAPA in view of Dion disclose the method of claim 12, 
further comprising the act of amplifying the input signal from the photodetector prior to 
the act of coupling the input signal to either amplify or attenuate (AAPA: amplified at 
initial amplifier A1 in Figure 1 prior to control circuit applications). 

Allowable Subject Matter 
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4. Claims 6 and 15 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following documents are cited to further show the state of the 
art with respect to high dynamic range optical analog receivers in general: 

U.S. Patent No. 6,545,537 is cited to disclose an AGC optical receiver 
U.S. Patent No. 4,353,100 is cited to show switchable resistors/amplifiers 
U.S. Patent No. 4,771,449 is cited to show switchable resistors/amplifiers 
U.S. Patent Application Publication No. 203/0063354 is cited to show switchable 
receiver paths in an optical receiver 

U.S. Patent No. 6,690,506 is cited to show control architecture for optical amplifiers 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kenneth J. Malkowski whose telephone number is (571) 

272- 5505. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Vanderpuye can be reached on (571) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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KENNETH VANDERPUYE 
SUPERVISORY PATENT EXAMINER 




